Introduction
In Brazil, visceral leishmaniasis (VL), caused by Leishmania (Leishmania chagasi), is the most severe of the leishmaniases and can be fatal if untreated. In this country, as elsewhere in Latin America, increasing migration and urbanization have contributed greatly to the rise of VL as a major public health problem 1, 2 . Although the disease was historically found in rural areas, its epidemiological pattern has changed in the last 20 years. In some previously non-endemic large cities, VL incidence has been increasing 3, 4, 5 .
The Greater Metropolitan Area of Belo Horizonte in the State of Minas Gerais in Southeast Brazil has a population of 4,606,318 (http:// www.datasus.gov.br, accessed on 21/Mar/2003). Since the first reported case in 1989, VL cases have increased exponentially. Simultaneously, a geographic expansion of VL within Greater Metropolitan Belo Horizonte has been observed. As of 2002, 51.0% of the municipalities comprising this Greater Metropolitan Area reported autochthonous VL cases. Death from VL in Greater Metropolitan Belo Horizonte is common; the case-fatality rate is approximately 10.0%. The low number of qualified healthcare professionals capable of making an early diagnosis and the resulting lack of prompt treatment contribute to this elevated case-fatality rate 5 .
The leishmaniasis control program follows a limited and costly protocol focusing on treatment of human cases, intra-domiciliary application of insecticide, and sacrificing seropositive dogs. Awareness-raising strategies concerning the disease are needed at all levels of the community. Dissemination of VL information in an educational campaign using informative/educational materials such as handbooks, booklets, and pamphlets may be a valuable tool as an adjunct to healthcare service protocols and control programs. Nonetheless, in order to serve as effective teaching tools, these materials must be preceded by scientific investigation and produced within well-defined criteria. It is crucial that they provide tangible concepts which are presented with the target population's cognitive potential in mind 6 .
Although educational materials are frequently produced and used as part of control programs in Brazil, very little is known about the effectiveness of this kind of information. The low quality of available leishmaniasis information in Brazil (especially in booklets and pamphlets) has been discussed by Luz et al. 7 . These authors concluded that the 18 publications analyzed generally failed to provide bibliographies or properly identify the target readers or objectives. Moreover, the lack of appropriate illustrations and the presence of conceptual errors clearly undermined the information's impact.
This study presents an evaluation of knowledge among healthcare workers and laypeople both before and after reading an independently prepared informative pamphlet on VL.
Methodology Study area
The study was carried out in Belo Horizonte, a city of 2,228,065 inhabitants and the capital of Minas Gerais State, and two other municipalities in Greater Metropolitan Belo Horizonte within approximately 30km of the capital: Ribeirão das Neves and Santa Luzia, with 278,572 and 199,450 inhabitants, respectively (http:// www.datasus.gov.br, accessed on 21/Mar/2003). In 2002, the number of reported cases (and the case-fatality rate) of VL were 75 (11.0%) in Belo Horizonte, 21 (4.8%) in Ribeirão das Neves, and 22 (4.5%) in Santa Luzia. Figure 1 shows the location of these municipalities and the geographical expansion of VL in the region from 1989 to 2002. Figure 2 shows the pamphlet's design. The material was developed by a team of professionals from the Leishmaniasis Reference Center at the René Rachou Research Center, Oswaldo Cruz Foundation, in partnership with a group of six healthcare workers (involved in surveillance activities) from various municipalities in Greater Metropolitan Belo Horizonte. In an attempt to avoid the errors and inadequacies generally found in this kind of material, the pamphlet was based on the results of our previous assessment of informative materials on leishmaniasis 7 . The population's prior information, and especially that of patients under treatment for VL at the Leishmaniasis Research Center, was also considered. The pamphlet highlights Contents and illustrations of the visceral leishmaniasis pamphlet.
The pamphlet
the main aspects of the disease, using accessible language and clear illustrations. The contents are divided into several topics, accompanied by short texts. Topics include leishmaniasis transmission mechanisms, the most evident symptoms, control measures, and instructions for seeking medical assistance.
Questionnaires
An anonymous, seven-question, multiple-choice questionnaire was used (Table 1) , designed according to the general steps for questionnaires 8 . The concerns and recommendations of experienced local epidemiological-surveillance and health-education coordinators were also taken into account. In order to make the reasoning simple and straightforward, the questionnaire included all topics covered in the pamphlet, and the questions were listed in the same order in which the topics appear in the material. The same questionnaire was given to all participants both before and immediately after reading the pamphlet. General data such as age, gender, occupation, and schooling were collected. A group of 220 healthcare workers and students (from Belo Horizonte and Santa Luzia) who were not participating in the study graded the questionnaire. Scoring was based on level of clarity, considering the ratio of incorrect answers, non-responses, and multiple answers to the number of correct answers.
Studied groups
Nine hundred and twenty subjects were informed about the general objectives of the research and invited to participate. Two groups were studied. Group 1 consisted of healthcare workers: either community healthcare workers (n = 309) belonging to the Family Health Program (sponsored by the Brazilian Ministry of Health), zoonosis control agents (n = 190) (technical personnel involved in control activities), or nursing personnel (n = 52). Of the 52 nursing professionals, 15 (29.0%) were registered nurses with university degrees, while the other 37 (71.0%) had completed a technical training course as nurse technicians. Group 2 consisted of users of healthcare services (n = 30), teachers (n = 126), and students from public elementary and high schools (n = 223). Previously standardized procedures were adopted to avoid bias in the results. All subjects participated voluntarily. The study lasted from June to December 2002. Table 1 Questionnaire given before and after reading the pamphlet. 
Data analysis
Answers from the questionnaires and all participant data were analyzed with Epi Info 6.0. For comparison of the proportion of correct answers, the chi-square test with a 0.05 level of significance was used.
Results

Potential for transmission of knowledge
The study subjects from Belo Horizonte included 309 community healthcare workers, 190 zoonosis control agents, 126 teachers, 223 public elementary and high school students, and 30 users of healthcare services. The city of Belo Horizonte is administratively divided into nine regions, and the users of healthcare services were all from the same region. The other subjects were from seven different regions. Nurses were all from Ribeirão das Neves. Approximately 60.0% of participants were female healthcare professionals. Table 2 shows the frequency and proportions of all samples evaluated, as well as the participants' occupation and gender. Among healthcare workers, the majority (89.0% of community healthcare workers, 46.0% of zoonosis control agents, and 55.0% of nurses) had worked at the same job for 1 to 5 years (mean = 2 years). Median age of public elementary and high school students was 16 years, ranging from 13 to 41. Thirty (14.0%) and 129 (58.0%) of the students were 6 th and 8 th graders, respectively. Another 61 were high school freshmen and sophomores, 32 (14.0%) and 29 (13.0%), respectively. Three (1.4%) of the students did not inform their grade level. Among the teachers, 23 (18.0%) were science teachers. Users of healthcare service consisted mainly of women (87.0%), with a median age of 48 years (range 21-73), and 52.0% were housewives, while the others had various occupations such as commercial workers, seamstresses, providers of general services, etc. Baseline knowledge of the disease as estimated by the proportion of correct answers before reading the pamphlet varied considerably. With the exception of zoonosis control agents, who averaged 90.0% correct answers, scores among healthcare professionals (community healthcare workers) varied from 66.0% to 77.0%. Teachers showed a similar profile (64.0% correct). Users of healthcare services and public elementary and high school students presented poor knowledge of the disease (45.0% correct answers). However, reading the pamphlet significantly improved performance among community healthcare workers, zoonosis control agents, nurse technicians, teachers and students, as shown in Table 3 . After reading, lower numbers of non-responses and multiple answers were observed.
Before reading the pamphlet, the topic with the lowest number of correct answers was leishmaniasis symptoms (question 3). This was true for all groups, including healthcare professionals ( Figures 3 and 4) . Concerning need for treatment and control measures (questions 4 and 7, respectively), no differences were observed in responses by nurses before and after reading the pamphlet. Among students, no differences were observed in question 4. Among healthcare users, no statistical differences were observed in questions 4, 6, or 7 before or after reading. On question 5 (what patients are expected to do when they note symptoms of the disease), high percentages of participants chose the correct response both before and after reading the pamphlet. Incorrect answers were also Table 2 Occupation and gender of participants in a study on a leishmaniasis pamphlet (n = 930).
Greater Metropolitan Belo Horizonte, Minas Gerais, Brazil.
Categories evaluated
Number evaluated for all participant categories. To present these results, groups were divided into two categories: healthcare workers in group 1 and participants from the other three occupations in group 2. Average percentages before and after reading the pamphlet are depicted (see Figure 5 for questions 1 to 7). On three questions (4, 6, and 7), reading the pamphlet failed to improve the participants' understanding. Before reading, VL was mainly confused with leptospirosis by both groups. Ten per cent of group 1 responded that dogs are the vector for leishmaniasis when answering question 1, a misconception related to the disease's transmission. In group 2, a similar proportion thought that VL could be transmitted through mouse urine (question 2). High percentages of respondents in both groups believed either that VL symptoms result from injuries or are similar to classic dengue symptoms. On the topic of treatment (question 4), high percentages in group 1 and group 2 chose vaccination as the correct course. However, the pamphlet did not address this point, and 6.0% of group 1 and 20.0% of group 2 insisted on giving the same incorrect response. In addition, nearly 11.0% of group 1 thought that treatment is only necessary in the later phase of the disease. On question 5, low percentages of both groups chose incorrect answers, and respondents in group 2 continued to give the same answers after reading. The last two questions (6 and 7) related to control measures. Before and after reading, both groups thought that VL control measures were the same as those for dengue.
Discussion
Parasitic and zoonotic diseases have become increasingly prominent due to urban encroachment into the natural environment and extensive population mobility. Urbanization rates have multiplied, and this trend has served to draw typically rural diseases into urban areas where concentrations of human and vector populations increase the incidence of infection 9 . In Brazil, this increased urbanization is closely associated with the sharp increase in VL in urban areas 10 . In general, people migrate to large cities in pursuit of better living conditions. However, in the poorer outlying neighborhoods with various risk factors such as vector presence and inadequate sanitation, transmission can easily occur 1 . Clinical manifestations of VL vary from disfiguring lesions and scars to death. Severe epidemics with high case-fatality rates would have serious social and public health consequences.
The intrinsic complexity of visceral leishmaniasis, environmental conditions, and the socio-political and economic context call for prevention and control strategies that involve healthcare authorities working in close association with citizens. In addition, such strategies must take the population's knowledge base, beliefs, perceptions, and practices into account 9 .
This paper has attempted tried to outline a framework of knowledge on leishmaniasis in Greater Metropolitan Belo Horizonte, where VL is a relatively new public health problem and mainly affects poor people. Although the number of cases has increased, medical and allied healthcare personnel are often unfamiliar with the disease, and despite control measures the average number of fatal cases is relatively high. In an attempt to improve prevention and control of VL, a pamphlet with basic information on the disease was developed.
Considering that the primary aim of a pedagogical message is comprehension, the message should contain a signal system that is as clear as possible 11 . In Brazil, informative material on leishmaniasis has been distributed in an attempt to reduce the complexity of information. Unfortunately most of these publications use inappropriate language and contain conceptual errors. The effectiveness of their information is thus clearly jeopardized 7 . Although the pamphlet described in this study contains technical terms such as Leishmania, sand fly, and parasite, the information is clear enough to be understood. This was evidenced by the fact that although subjects read the pamphlet only once, the majority scored much higher after reading than before.
Prior knowledge, measured by the average percentage of correct answers in all categories, varied widely and was very poor for students and users of healthcare services. In the northeastern Brazilian State of Maranhão, which has the country's second highest incidence of VL (Fundação Nacional da Saúde. Série histórica de doenças de notificação compulsória. http://www.funasa. gov.br/epi/epi00htm, accessed on 21/Mar/2003), knowledge concerning VL, especially on the subjects of prevention and treatment, was minimal among rural and peripheral urban populations 12 .
Our findings related to the baseline knowledge possessed by registered nurses, students, and users of healthcare service confirm those of previous studies. The question-by-question analysis showed that all participants (with the exception of the zoonosis control agents) had poor knowledge of leishmaniasis symptoms. As shown in Figure 5 , before reading the pamphlet, nearly 40.0% of both groups confused VL with tegumentary leishmaniasis or dengue. The low proportion of correct responses among laypersons could be explained by the confusion arising from multiple answers. However the health professional group, with at least elementary knowledge of VL, should be expected to interpret the options clearly. In this group, only zoonosis control agents showed satisfactory familiarity with VL symptoms, with 64.0% of correct answers. This is definite cause for concern. Although all these diseases cause severe disability, special attention should be given to VL, because late diagnosis can be fatal. We speculate that in Greater Metropolitan Belo Horizonte, the high case-fatality rate for VL can be associated with the lack of qualified professionals 5 . Early detection of the disease and reporting of cases undergoing treatment are fundamental 13 and will allow control measures to be taken immediately. Having well-trained technical personnel and efficient delivery systems is important for empowering the current Family Health Program, sponsored by the Brazil- ian Ministry of Health. In this program, in which all staff members work as a network, community healthcare workers identify domestic health problems and refer patients to the program coordinator, who arranges the necessary care. Consequently, if the staff is well trained, benefits will be great for patients in particular and the program in general. In the questions related to treatment and control measures, reading the pamphlet did not change the performance of the students, users of healthcare service, or nurses. This is an indication of which sections of the pamphlet most probably need improvement. The use of a closed questionnaire may also have elicited correct or even incorrect answers. This may have been the case for the high proportion of correct answers to question 5 (What should you do when you notice symptoms of the disease?), in which high percentages of the participants chose the answer: "See a doctor". The analysis of incorrect answers before reading showed that students, users of healthcare services, and teachers confused VL with leptospirosis. After reading, even though mice were not mentioned in the pamphlet, this group contended that mice are leishmaniasis vectors. The increased confidence in answering the questionnaire after reading the pamphlet was evidenced by respondents' low proportion of non-responses and multiple answers.
In the case of leishmaniasis, dissemination of information has been one of the major tools used in health education-based control programs. However, the impact of information transmitted to the population has not been evaluated previously by government health agencies. Six months after access to information in the pamphlet, we assessed the level of knowledge retained by 65 students who had participated in this study. Using the same questionnaire, preliminary results showed no difference in the average percentage of correct answers given by these students six months after in comparison with the questionnaires given immediately after reading the pamphlet. In addition, on all topics, the profiles of incorrect answers were virtually identical (data not shown).
Although survey methods have some limitations related to validity and reliability of results, these methodologies are effective tools for collecting objective data. This study was an attempt to assess the baseline knowledge of VL, the pamphlet's capacity to transmit information, and deficiencies or inadequacies in the material. The limited number of studies on this topic made it difficult to establish parameters for precise sampling. Nevertheless, these results will provide the basis for further research on knowledge, attitudes, and practices.
The pamphlet shows great potential, as evidenced by the high proportion of correct answers after reading it. Pamphlets are generally valuable informative tools and are useful for disease control programs, but they should be used within the context of a continuing educa- tional process. For example, an appropriate combination of information and entertainment can increase awareness, which may in turn lead to the creation of alternative solutions and reevaluation of decision-making processes, thereby shedding light on previously overlooked factors 14 . In order to generate effective changes and strengthen control measures, health and educational measures should adhere to well-defined criteria. Such measures should also undergo systematic evaluation in order to measure their impact, and the evaluation should be preceded by scientific investigation in order to ensure that the content and presentation are consistent with the target population's cognitive potential.
